INTRODUCTION
The economic transformation which occurred in Poland after 1989 substantially influenced lifestyle and health behaviours of Polish society (1) (2) (3) (4) . The development of new medical technologies and modern diagnostic methods have improved many aspects of health: for example, a decrease in the death rate led to an increase in average life expectancy. The life expectancy of the inhabitants of Poland has been continuously increasing since 1991. In 2011, the average life expectancy was 72.4 years for males and 80.9 years for females (5) . Despite these positive changes, the health condition of the Polish population is much worse than the one observed in most European countries. Out of a group of 47 countries, Poland occupies position in the third ten: 30th position for males and 27th position for females (6) (7) .
The above mentioned relatively positive health trends are average changes. A more thorough analysis of health measures confirms huge differences in the average life expectancy between particular provinces. This is especially apparent in the Lodz Province since the life expectancy of its inhabitants is the shortest in the country: the average life expectancy in 2011 in the Lodz Province was only 70.5 years for males, i.e. 3.8 years shorter than in the Podkarpackie Province, where the male life expectancy is the longest, and 79.7 years for females, 3.8 years shorter than in the Podkarpackie and Podlaskie Provinces.
Different definitions of premature mortality exist in epidemiological research. Assuming an economic criterion according to which premature death is that which happens before the age of 65, premature deaths in 2011 made up 19% of the total number of deaths in the European Union, 29.3% in Poland and 30.5% in the Lodz Province (8) . The immediate result of premature mortality is the number of years lost for the population of Poland. Measures used for calculating mortality in units of lost time are favoured because they are more reliable in showing the economic and social impact of loss connected with premature mortality better than other commonly used measures (9) (10) (11) (12) (13) (14) . From the economic point of view, the most effective preventive activities are those aimed at reducing the greatest number of years of life lost.
The aim of the study was to evaluate the number of years of life lost for inhabitants of the Lodz Province in the period of 1999-2011 and identify current trends with regard to the most common causes of death. In the future, this might allow the de-termination of factors contributing to premature mortality in the province and development of preventive measures to eliminate inequalities between the Lodz Province and other provinces in Poland.
MATERIALS AND METHODS
The study material included a database containing information gathered from 470,097 death certificates of the inhabitants of the Lodz Province who died between 1 January 1999 and 31 December 2011. The information was disclosed by the Information Department of the Main Statistical Office. The given number refers to all deaths of Lodz inhabitants which happened in the 13-year study period.
The SEYLL measure (Standard Expected Years of Life Lost) is used to calculate the number of years of life lost for the studied population in comparison to the years lost by the referential (standard) population. Life tables of the 15 'old' European Union member states were adopted as standard (15) . Based on a population of size N and with d xc standing for the number of deaths at the age of x due to a particular cause c, is the number of expected years of life that remain to be lived by the population which is at the age of x. Assuming that l is the last year of age until which the population lives, the number of years of life lost due to the cause c is calculated with the use of the following formula:
By dividing the absolute number of years lost due to cause c, calculated according to the following formula, by the number of deaths due to cause c, the average number of years of life lost by one person who died due to cause c can be calculated.
The authors also estimated the SEYLL p indices determined by the number of the studied population.
The analysis of time trends has been carried out with joinpoint models. The Joinpoint Regression Program is a statistical software package developed by the U.S. National Cancer Institute for the Surveillance, Epidemiology and End Results Program. The software takes trend data and fits the simplest joinpoint model that the data allow. The user supplies the minimum and maximum number of joinpoints. The program starts with the minimum number of joinpoints (e.g. 0 joinpoints, which is a straight line) and tests whether more joinpoints are statistically significant and must be added to the model (up to that maximum number). This enables the user to test whether an apparent change in trend is statistically significant (p < 0.05). The tests of significance use the Monte Carlo Permutation method. The software also allows the creation of graphs where several different lines are connected together at the joinpoints (16) . Annual percentage change (APC) was also calculated for the SEYLL p and SEYLL d indices for each segment of broken lines.
RESULTS
The absolute number of years of life lost for the inhabitants of the Lodz Province in 2011 was higher than 480,000 (280,000 males and 200,000 females): 2,300 years per 10,000 males and 1,500 years per 10,000 females. In the male group, the SEYLL p measure fell between 1999 and 2003 at an average APC of −0.6%. After 2003, it increased at a rate of 3.7%, but started to decrease again at an average APC of −2.5% after 2007. In the female group, the SEYLL p measure fell from 1999 to 2002 (APC = −1.6%), then increased from 2002 to 2009 (APC = 1.3%). However, since that time, the number of years of life lost has been decreasing at an annual percentage change of −2.0% ( Fig. 1) . Cardiovascular diseases contributed to the greatest number of years of life lost. In 2011, this class of diseases was responsible for the loss of 682 years per 10,000 males (29.7%) and 559 years per 10,000 females (37.3%). The second most common cause of death, i.e. malignant neoplasms, contributed to the loss of 505 years of life per 10,000 males (22%) and 437 years per 10,000 females (29.1%). External causes of death were responsible for the 15% SEYLL p measure in the male group (361 years per 10,000 males) and 5.5% SEYLL p measure in the female group (83 years per 10,000 females). Diseases of the digestive system caused the loss of 117 years per 10,000 males (5.1%) and 69 years per 10,000 females (4.6%). With regards to diseases of the respiratory system, the values were 90 and 61 years per 10,000 males and females and the percentage was 3.9 and 4.1, respectively (Table 1) . When comparing the value of SEYLL p measure by causes of death with the proportional mortality rate (Fig. 2) , it can be seen that cardiovascular diseases contribute to a relatively small number of years of life lost. It can be concluded that many deaths due to this group of diseases were of the elderly, hence, the number of years of life lost was not so high. The percentage of years of life lost due to external causes was much higher than the proportional mortality rate for this class of causes, particularly in males. It should be pointed out that in the group of females the contribution of malignant neoplasms to the loss of years of life is higher than the proportional mortality rate.
Cause of death Males Females

SEYLL
A more detailed analysis of the SEYLL p measure by the most common causes of death shows that in the male group, the greatest loss in the number of years of life is caused by heart failure (182.6 years per 10,000 males), ischaemic heart disease (162.4 years per 10,000 males), cerebrovascular diseases (160.3 years per 10,000 males), malignant neoplasms of the trachea, bronchus and lung (157.6 years per 10,000 males), and suicide (117.3 years per 10,000 males). Further positions (less than 100 years of life lost per 10,000 males) are occupied by road traffic accidents, cirrhosis of the liver, alcoholic liver disease and diseases of the arteries, arterioles and capillaries -mainly including atherosclerosis ( Table 2 ). The highest values of the SEYLL p indices for the given causes of death result from their high incidence. This is confirmed by comparison of their ranks with the ranks for the SEYLL d indices calculated as the ratio of the number of years of life lost due to a particular reason to the number of people who died for this reason. When such a criterion is applied, it can be seen that traffic accidents contributed to the highest number of years of life lost. Males who died in traffic accidents in 2011 lost on average 35.7 years of life. Suicide took the second position contributing to the loss of 33.6 years of life. Further positions were taken by cirrhosis of the liver and alcoholic liver disease (25.9 years), malignant neoplasm of pancreas (18.2 years), and malignant neoplasms of the trachea, bronchus and lung (17.1 years). The most common causes from the class of cardiovascular diseases ranked 1st and 2nd in the SEYLL p classification, i.e. heart failure and ischaemic heart disease, took only the 9th and the 8th positions. They contribute to a loss of 14.3 and 14.4 years of life per one male death, respectively.
With regards to females, the most years of life lost were related to cerebrovascular diseases (152.2 years per 10,000 females), heart failure (136.1 years per 10,000 females), ischaemic heart disease (103.6 years per 10,000 females), diseases of arteries, arterioles and capillaries (83.5 years per 10,000 females), malignant neoplasms of the trachea, bronchus and lung (73.8 years per 10,000 females), as well as breast cancer (63.8 years per 10,000 females). As in the male group, the ranks of particular causes of death varied greatly. The highest number of years of life lost was caused by traffic accidents (on average 36.4 years), suicide (30.8 years), cirrhosis and alcoholic liver disease (29.4 years), malignant neoplasms of the cervix (24.2 years), ovary (22.7 years) and breast (21.1 years), as well as malignant neoplasms of the trachea, bronchus and lung (21 years each). Cardiovascular diseases, which contributed to the highest number of years of life lost per 10,000 females, contributed to less serious losses when calculated per one female who died due to these diseases: 11.0 years for cerebrovascular diseases (13th position), 9.7 years for heart failure (15th position), 10.9 years for ischaemic heart disease (14th position), and 7.1 years for diseases of the arteries, arterioles and capillaries (16th position).
The analysis of trends of years of life lost indicates that the most negative changes referred to heart failure. The SEYLL p measure rose at an average annual percentage change of 10.8% in the male group and 10.9% in the female group in the period 2002-2011 (p < 0.05). In the group of males, a significant increase in years of life lost due to suicide was also observed with regard to SEYLL p measure (APC = 1.4%, p < 0.05), while a negative trend of years of life lost due to tracheal, bronchial and lung malignant neoplasms can be observed in the female group (APC = 3.1%, p < 0.05).
The most positive changes referred to the number of years of life lost both in males and females due to ischaemic heart disease, including acute myocardial infarction: APC = −10.1% (p < 0.05) in the male group in 2007-2011, APC = −3.7% (p < 0.05) in the female group in 1999-2011. Both groups displayed a significant decrease in the rate of years of life lost due to cerebrovascular diseases, diseases of arteries, arterioles and capillaries (foremost atherosclerosis), malignant neoplasm of stomach, influenza and pneumonia. The SEYLL p measure decreased in the male and 
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female groups, particularly with regard to traffic accidents for males, and to malignant neoplasms of the cervix, pancreas and colon for females (Table 3) .
DISCUSSION
Cardiovascular diseases still contribute to the highest number of years of life lost as calculated per number of inhabitants of a particular province. However, a regular drop in mortality due to cardiovascular diseases resulting from a decrease in the number of deaths caused by ischaemic heart disease has been observed in the Lodz Province, as in the rest of Poland and other European countries (17) (18) (19) (20) (21) . A study on mortality rates due to ischaemic heart disease conducted in seven European countries (The Netherlands, Great Britain, France, and four Scandinavian countries) found that if this fall remains constant, the mortality rate for this reason in 2030 will be 50% that of 2005 (22) . However, the number of years of life lost due to ischaemic heart disease is known to be increasing, which confirms the presence of a close relationship between mortality caused by ischaemic heart disease and heart failure. Heart failure is a final stage of cardiac damage caused by various diseases. Progress in treating acute coronary syndrome contributed to better prognosis but first of all, to a significant decrease in the number of deaths in acute myocardial infarction. Many patients survive this incident but they develop heart failure as a result of extensive cardiac damage. Paradoxically, improvement in diagnostics and treatment of cardiovascular diseases, particularly ischaemic heart disease and arterial hypertension, leads to an increase in the morbidity of heart failure (23). Malignant neoplasms belong to the second class of diseases contributing to the highest number of years of life lost. Although deaths caused by malignant neoplasms constituted 22.1% of the total number of deaths in the Lodz Province in 2011, the percentage of years of life lost due to malignant neoplasms was higher (24.7%). The difference results mainly from premature female mortality: malignant neoplasms are the most serious life hazard in females aged 30 to 69 years living in the Lodz Province and also in Poland. Of all malignancies, the most serious were malignant neoplasms of the trachea, bronchus and lung, which contributed to an increase in the number of years of life lost in females. Currently, a decrease in the number of males affected by lung cancer, together with a rapid increase in the number of affected females, can be seen in the populations of Poland and Western Europe (24) (25) (26) (27) , and 2007 was the first year when the number of deaths caused by malignant neoplasms of the trachea, bronchus and lung in female inhabitants of Poland overtook those caused by breast cancer (28) . Similar trends were noted with regard to the number of years of life lost by the female inhabitants of the Lodz Province. This increase in the number of deaths due to tracheal, bronchial and lung malignant neoplasms is doubtlessly closely related to heavy smoking. Poland and new member states of the European Union display negative tendencies with respect to smoking by young people, particularly young girls. Although 27% of young males and 13% of young females were smokers during the mid-nineties, by 2000, the percentage of girls had risen to 20% while the percentage of boys smoking remained constant (29) . If this negative trend continues, further increases in mortality and the number of lost years of life due to this class of neoplasms can be expected.
Cause of death Males Females
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Although breast malignancies have been displaced from the first position on the list of causes contributing to the greatest number of years of life lost, they still constitute a serious lifethreatening factor for females. Mortality due to breast cancer for younger women living in Poland is higher than for those in other European countries (30) . According to prognosis, the mortality due to these neoplasms will increase over the next decades (31) .
External causes pose the most serious life hazard for people aged 5-44 years and contribute to the greatest number of years of life lost calculated per number of people deceased due to a particular reason. The most worrying of the external causes is that of male suicide attempts, with the SEYLL p measure growing at an average annual pace of 1.4% during the period 1999-2011 (p < 0.05). In contrast, the trend was slightly falling in the female group (APC = −0.5, p > 0.05), resulting in a 5:1 male-to-female suicide rate, which was one of the highest in Europe (32) . Males are known to be more at risk of suicide. They are affected by "male depression syndrome", are more prone to stress and alcohol abuse, and are less willing to seek help (33) . This is particularly apparent in Central European countries, where many men do not rate their employment prospects high and they feel, or even become, socially excluded by social and economic transformations and increased unemployment (34) . Women are less frequently affected by those negative processes as they tend to feel they must be responsible for their children, not hesitate to ask for help, not get involved in risky behaviours, and are less likely to abuse alcohol (35) .
Limitations of the Study
The reliability of statistical analysis on the basis of deaths depends to a large extent on the correct identification of the primary death cause, in particular among the elderly and due to diseases that are the most common causes of death among people in this age group as heart failure or artherosclerosis. Taking that in consideration, certain changes were introduced in Poland in 2009. In order to standardize death causes, which are subject to further statistical analyses, it was determined that the doctor who pronounces death is responsible for filling in the death certificate stating the primary, secondary and direct death cause, whereas qualified teams of doctors are responsible for coding death causes according to the ICD-10 classification. The duties of a dozen of regional statistical offices were taken over by the Polish Central Statistical Office. The relatively short time that the new system of processing data on deaths has been operating impedes its evaluation.
CONCLUSIONS
The number of years of life lost as calculated per number of the inhabitants of the Lodz Province has been decreasing in the group of males since 2007 and in the group of females since 2009. Decreased mortality due to ischaemic heart disease, including acute myocardial infarction, has contributed to the decrease. In both, males and females, the rate of years of life lost due to cerebral diseases, diseases of the arteries, arterioles and capillaries (mainly atherosclerosis), gastric malignancies, pneumonia and influenza significantly decreased. Negative trends in females mostly refer to the number of years of life lost due to heart failure, tracheal, bronchial and lung malignant neoplasms. In males these trends refer to suicide.
A further decrease in mortality due to cardiovascular diseases might become beneficial as it would reduce the number of premature deaths. Moreover, from the economic point of view, the most effective preventive activities are those aimed at reducing a great number of years of life lost at productive age per one death due to a particular reason, i.e. road traffic accidents, suicides, cirrhosis of the liver and alcoholic liver disease as well as malignant neoplasms of the trachea, bronchi and lungs for both genders, pancreatic neoplasms, neoplasms of the large intestine and gastric malignancies in males and malignant neoplasms of the cervix, ovary and breast in females.
